Towards the implementation of a system for manuscript editor certification 
Introduction
Style and format are important criteria when a journal is evaluated for indexing in international databases such as the Science Citation Index Expanded (SCIE) or Scopus, as well as in Korean databases such as the Korean Citation Index of National Research Foundation. Thus, the editorial boards of Korean science, technology, and medicine (STM) journals have displayed an increasing interest in manuscript editing over the last seven to eight years, and manuscript editors have been actively working in the field; however, no formal degree programs or clear standards for qualification exist for manuscript editors. In the United States, the Board of Editors in the Life Sciences (BELS) has administered a certification program since 1991, and associations such as the American Medical Writers Association (AMWA) and the Council of Science Editors (CSE) have recently implemented new certification programs.
In order to increase the quality and quantity of manuscript editors in Korea, it is crucial to develop effective ways to review the qualifications of manuscript editors and to establish a certification program well-adapted to the current needs of Korean journals. The aim of this research was to propose detailed plans for the establishment of a manuscript editor certification program suitable for Korea.
Methods
This study applied two analytical models to identify the features of an effective certification program that would be welladapted to Korean journals. First, we reviewed various international manuscript editing certification programs as well as two Korean certification programs. Second, we conducted a survey investigating the opinions of journal editors and manuscript editors in the STM field.
Certification programs in and outside Korea
For this study, several international and domestic certification programs, either directly related to manuscript editors or otherwise relevant, were selected and investigated. Certification and certificate programs abroad (the distinction between certificate and certification programs is based on AMWA classification criteria; http://www.amwa.org/certification_differences) were represented by BELS, AMWA, and CSE programs. In these certification programs, journal editors and manuscript editors in STM fields are primarily responsible for training new-coming editors and manuscript editors. In Korea, however, no certification programs related to manuscript editing exist. Thus although they are not directly related to the topic, two Korean certification programs were chosen for analysis in this study: one was the Korean Medical Librarian certification program administered by the Korean Medical Library Association, and the other was the Korean Language Teacher certification system run by the Ministry of Culture, Sports, and Tourism. It is possible to become a Korean Language Teacher by either completing a degree or non-degree training program, but only the latter is discussed in this paper. In the case of non-degree training programs, only level 3 is obtainable; b)
A minimum 5 years of full-time work experience within the last 10 years is needed to be able to substitute work experience for a bachelor's degree; c)
In the case of Korean Medical Librarians, educational background, experience, activities in academic societies and associations, and research papers are all quantified. If the total points are less than the required points, this deficit can be made up in part through examinations.
This study investigated the certification program details available on all five associations' homepages [1] [2] [3] [4] [5] , with a particular focus on the qualifications for acquiring certification, detailed procedures for qualifying and applying, the recertification policy, and the system for advancing to a higher level of certification.
Survey
A survey was conducted between June 10 and July 9, 2015 to solicit opinions regarding a manuscript editor certification program suitable for Korea. The survey was distributed online to the members of the Korean Council of Science Editors (KCSE) and the Korean Medical Library Association, and was also administered to the participants at KCSE workshop on July 3, 2015. The 198 survey participants were editors, manuscript editors, librarians, publishing professionals, and staff members of academic societies. Three of the 198 surveys were excluded due to incomplete information, resulting in a total of 195 that were analyzed. The survey questions are presented in Table 1 .
SPSS ver. 21.0 (IBM Co., Armonk, NY, USA) was used to analyze the results. First, frequency analysis was performed to determine the characteristics of the respondents and the journals. The characteristics of the respondents were further classified based on the subject area and the status of the journals. Second, descriptive statistics and frequency analysis were conducted on the responses to each survey question. Analysis of variance was conducted to analyze how responses differed according to groups defined by affiliation, position, age, experience, and subject area. Third, cross-tabulation analysis was performed to analyze how the specific roles of the manuscript editors affected overall perceptions of the necessity for manuscript editors. In addition, regression analysis was conducted to identify the most important factors contributing to the overall need for a manuscript editor. Fourth, the results of open-ended questions in the survey were analyzed to perform an in-depth investigation of the respondents' opinions on journal management in general and manuscript editors in particular.
Results

Results from Korea and abroad
The results of our investigation regarding various types of international and Korean certification programs are shown in Table 2 . Most examination-based certifications were found to require a bachelor's degree and two years of full-time work experience, as well as requiring an individual to pass an examination. The medical librarian program issues certifications on a point system with no specific educational or work experience requirements; however, the requirements are fundamentally no different from those of other certification programs because the medical librarian certification is only issued to those who have obtained a librarian certification from college and worked at a medical library subsequently.
On the other hand, there are certificate programs based on a combination of proper training and conference participation without an examination in AMWA Essential Skills Certificate and CSE Publication Certificate Program.
In recertification, the process does not include a separate examination but requires continuing education in most cases. Only two associations had ranked levels of certification system. In the case of BELS, if a candidate has more than six years of total editing experience and two years have passed since the certification was obtained, the individual can apply to be a BELS Diplomate Editor, the evaluation for which is based on editing experience and two essays. The Korean Language Teacher Education Center uses a three-tier ranking system, which requires 1,200 hours of experience to move from level 1 to level 2 and 2,000 hours of experience to advance to level 3. These institutions, which adopt a certification ranking system, generally have either a long history or a large pool of certified editors.
Survey results
Characteristics of the respondents
The characteristics of the respondents are presented in Table 3 . Most of the respondents (66.7%) were affiliated with an academic society, and editor-in-chief/associate/assistant editors and manuscript editors were the most common job titles (41.5% and 18.5%, respectively). The journals in which the respondents were involved encompassed a wide range of disciplines, with 45.6% in the health sciences, 25.6% in the engineering sciences, 12.3% in the natural sciences, 11.8% in agricultural and fisheries sciences, and 4.6% in interdisciplinary subjects. A multiple-choice question evaluated the indexing status in international databases of the journal with which the respondents were affiliated. Of the journals, 25.6% were found to be indexed in SCIE and 34.9% were indexed in Scopus.
Perceived need for manuscript editors
As shown in Table 4 , the survey results reveal that many respondents recognized the need for manuscript editors (mean score of 4.38 on a five-point Likert scale, with a score of 5 indicating that strong agreement that manuscript editors were necessary). No differences in response were found by affiliation, position, age, experience, or subject area. Table 5 presents the responses to six possible reasons for needing manuscript editors. Numerous respondents indicated that the most important reasons for requiring manuscript editors were efficient management of the editorial board, accuracy of the references, and acceleration of the editing process. However, for all six reasons, many more respondents agreed (reporting agreement or strong agreement: 88.7%, 90.8%, 84.6%, 86.6%, 86.2%, and 77.9%, respectively) than disagreed (reporting disagreement and strong disagreement: 2.6%, 2.6%, 4.1%, 3.6%, 3.6%, and 3.6%, respectively). Therefore, we found strong recognition of the need for manuscript editors.
Our results suggest that affiliation, position, age, and experience had no effect on the recognition of the need for manuscript editors. However, some differences were found according to subject area; for example, in the health sciences, accuracy of the references was reported to be the most important reason for needing manuscript editors (health sciences mean, 4.54; overall mean, 4.34).
In order to identify which factors affected the overall need for a manuscript editor, stepwise regression analysis was conducted on the following parameters:efficient management of the editorial board, acceleration of the editing process, accu- Assessed by a five-point Likert scale, with a score of 5 indicating that manuscript editors were very necessary; b)
Excluded social sciences, arts and physical education, and interdisciplinary studies.
racy of the references, accuracy of the overall paper, handling journal accreditation, and indexing of the journal in prominent databases. The overall need for a manuscript editor was identified as the dependent variable, while the other six variables were the independent variables (Table 6) .
When the six independent variables were analyzed, their standardized coefficients were as follows, in descending order: journal indexing in databases, 0.312; acceleration of the editing process, 0.243; overall accuracy of the paper, 0.199; efficient management of the editorial board, 0.184; responding to journal evaluations, 0.089; and accuracy of the references, 0.043. The need for a manuscript editor was the highest among journals pursuing indexing in prominent databases.
Qualifications of manuscript editors
Educational qualifications: When asked what level of education is necessary to carry out the role of a manuscript editor, 85 participants (43.6%) responded that a bachelor's degree or above was required. Seventy-five participants (38.5%) identified a need for a master's degree or above, and 22 participants (11.3%) stated that a doctoral degree or above was required (Table 7) . Cross-tabulation analysis was conducted to identify differences in opinion regarding educational qualifications according to affiliation, job title, age, subject area, and work experience (Table 7) . Differences in responses by affiliation, job title, age, and subject area were statistically significant at the P = 0.01 level. However, work experience was not found to have a statistically significant effect on opinions regarding educational qualifications.
Experience qualifications: When asked how much work experience a manuscript editor should have to be hired, 85 respondents (43.6%) responded that one to three years were necessary, 55 (28.2%) responded that three to five years were necessary, 24 respondents (12.3%) indicated that prior experience was irrelevant in their opinion, and 18 respondents (9.2%) indicated that five to seven years of experience were suitable.
Importance of eligibility criteria: The survey asked respon- dents to rank the three most important criteria for becoming a manuscript editor. In the ranking analysis, the most important response was weighted as 3 points, the second most important response was weighted as 2 points, and the third most important response was weighted as 1 point (Table 8 ). Subject comprehension level (i.e., knowledge related to the subject area) ranked first with a total score of 330, the ability to document sources ranked second with a score of 321, and journal publication knowledge ranked third with a score of 207. Document editing ranked fourth at 130 points, language skills ranked fifth at 111 points, and the highest level of education and the ability to analyze and interpret statistics ranked sixth and seventh, respectively. Overall, the ability to document sources and journal publication knowledge were found to be valued, and understanding of the journal content was found to be strongly desired.
Manuscript editor certification program
Acquiring manuscript editor certification or hiring a manuscript editor: A five-point Likert scale, ranging from strongly disinterested to highly interested, was used to investigate whether or not there would be demand for obtaining certification or for hiring a certified editor if the KCSE implemented a manuscript editor certification program. Each respondent was allowed to answer only one of these two questions. Regarding their interest in obtaining manuscript editor certification, 45.1% of respondents stated that they would be interested in doing so (responses of highly interested or interested) and 31.3% indicated that they would not be interested (responses of strongly or somewhat disinterested). These results indicate that the participants were inclined to become certified. Regarding their intention to hire certified manuscript editors, a much higher percentage (47.1%) intended to do so Excluding social sciences, arts and physical education, and interdisciplinary studies. **P < 0.01.
(responses of interested or highly interested) than did not (strongly or somewhat disinterested), comprising only 13.4% of the participants. In general, an inclination was found to hire those who have satisfied the eligibility criteria to become a manuscript editor. Acquisition requirements for manuscript editor certification: In order to identify opinions regarding the eligibility criteria for obtaining manuscript editor certification, a multiplechoice question was asked. Most respondents (53.1%) supported completion of professional training courses, 27.1% supported validation of prior work experience, and 16.8% supported an examination for certification acquisition.
Manuscript editor recertification requirements: When asked about the most suitable recertification criteria if the KCSE were to implement a certification program, 65.1% of respondents stated that recertification should be granted for taking training courses on a regular basis. Next, 19.5% indicated that recertification was unnecessary and that once acquired, the certification should be permanent; and 13.3% supported taking training courses on a regular basis and then taking an exam for recertification. These responses made it clear that training was generally considered important; however, no statistically significant differences were observed among responses according to the characteristics of the respondents or the journals they were affiliated with.
Opinions on implementing the manuscript editor certification program: In order to perform an in-depth analysis of the respondents' opinions regarding the need for manuscript editors and certification programs, the survey included openended questions where the respondents could answer freely. The responses were compiled and sorted into groups by response, allowing for quantification within groups. However, some responses were quite lengthy and thoughtful, revealing important qualitative features that could not have been measured through statistical analysis.
Frequency analysis was conducted on the 85 short-answer responses that remained after 110 invalid responses were excluded. The most prevalent opinion was that the program should make an effort to have credibility (22 responses, 25.9%), followed by the opinion that the program needs to be engaging and interesting (19 responses, 22.4%). Eighteen responses (21.2%) stated that there was no need for certification. Some additional responses included the opinions that hiring manuscript editors is difficult due to a lack of funding (six responses, 7.1%), that training is more important than certification (five responses, 2.6%), and that long training hours are stressful (four opinions, 2.1%). Respondents also stated that manuscript editors could be trained by institutions, not necessarily through certification programs, that standards for application eligibility needed tobe lowered, that the role of the manuscript editor needed to be standardized, that it would be best to hire librarians with a master's degree or above, that those with foreign manuscript editor certification should automatically receive a KCSE certification, that the certification acquisition process should allow telecommuting, and that separate certifications should exist for Korean-language and English-language journals.
Discussion
The purpose of this study was to identify methods for establishing a manuscript editor certification program suited to Korea, in order to improve the quality and quantity of manuscript editors in Korea. The results of our survey indicate that the majority of individuals involved in journal editing and publication in Korea recognized the need for manuscript editors and showed support for a manuscript editor certification program. This clearly shows that certified manuscript editors are in demand. Detailed proposals regarding the implementation of such a program, training, and examinations are presented below. Our survey found that the most popular methods for certification were professional training courses (53.1% of responses), validation for previous experience (27.1%), and a certification examination (16.8%). These findings indicate that respondents preferred training and experience to an examination as a basis for issuing a manuscript editor certification.
Both Korean and international programs involve a distinction between examination-based certification programs, which are issued based on an examination as well as the candidate's previous background and/or training, and non-examination-based certificate programs, which do not require examinations. If a manuscript editor certification program is implemented in Korea, it should be implemented gradually, first starting as a non-examination-based certificate program, then advancing to an examination-based phase after two to three years. Because the need for manuscript editors is currently increasing, a certification system based on examination would be the most time-and labor-efficient method of quickly cultivating professional manuscript editors.
Eligibility for application and levels of certification
In order to apply for certification, the minimum requirements would be to have a bachelor's degree or above and two years or more of full-time work experience. However, if an applicant does not have a college degree, full-time work experience of equivalent length should be substitutable for a degree and vice versa. With regard to certification levels, few individuals are expected to initially apply to the manuscript editor certification program, so a single level of certification would seem to be suitable. Thus, only one level should be adopted initially, and as the number of certified manuscript editors increases, a ranked levels of certification based on experience can be considered.
Training curriculum and examinations
When asked to identify the knowledge required of a manuscript editor, the responses from most to least frequent were as follows: comprehension of the subject (i.e., knowledge related to the subject area), the ability to document sources, journal publication knowledge, document editing ability, language skills, the highest level of education, and the ability to analyze and interpret statistics.
BELS started its certification program in 1991. Its examination tests English grammar skills (grammar, punctuation, mechanics, usage and diction, syntax, organization, internal consistency, and numbers), tables and figures, units of measure and scientific terms, publishing requirements, copyright/publication ethics, and other areas [1] . Over 70% of the exam questions is related to English grammar, and they are not simple grammatical error questions; rather, they require the examinee to read and understand biomedical texts and to find the most suitable expressions. In addition, the exam also requires skills in research paper writing, such as creating tables/ figures, referencing, and understanding statistics and SI units, as well as knowledge of copyright and publication ethics.
In the case of the AMWA MWC program, the essential training curriculum is subdivided into gathering, evaluating, organizing, interpreting, and presenting [2] . In other words, AMWA requires knowledge related to researching, evaluating, organizing, interpreting and then publishing information in the form of a research paper or poster presentation. In comparison with BELS, which focuses on editing an article, the AMWA MWC demands an overall knowledge of the entire process of writing a research paper.
The AMWA Essential Skills Certificate program requires trainees to take eight different courses, including a mandatory publication ethics course, as well as core subjects such as English grammar, sentence structure, patterns, and punctuation; table and figure editing; statistics for medical writers and editors; and medical terminology. In contrast, the CSE Publication Certificate Program includes short courses for manuscript editors, including the technical aspects of manuscript editing, editing tables and figures, MS Word tips, communicating with authors, and publication ethics and legal issues [3] .
According to our survey, a manuscript editor in Korea should not only be able to fulfill their own responsibilities, but should also be able to perform some of the work of a managing editor. In other words, a manuscript editor is expected to manage the editing process smoothly and to prepare journals to be indexed in databases abroad. If KCSE is to implement a certification program based on examinations, the following should be tested: technical issues of manuscript editing (table and figure editing, searching and creating references, etc.), the units used in scientific papers, basic statistics, basic Korean and English grammar, publication ethics and copyright, understanding of international databases, and recent trends in journal publication.
KCSE is an organization including editors of journals dealing with all specialties within the fields of science and technology, making its subject range broader than that of BELS or AMWA. For this reason, the KCSE certification program may face difficulties in evaluating manuscript editors' knowledge of different subject areas. After certification, manuscript editors may have to pursue an independent study of the terminology related to a subject area in order to fulfill their duties as experts in that field.
In conclusion, the demand for certified manuscript editors is rising, and a certification program is needed. In particular, an examination-based certification program would appear to be the most efficient and suitable method for administering such a program.
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